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0Introduction
$\hslash$ $\mathrm{S}\mathrm{L}(2, \mathbb{Q})$ (elliptic modular
form) $f$ Fourier
$f(z)= \sum_{m=0}^{\infty}$ $\exp(2\pi\sqrt{-1}mz/N)$ $(N\in \mathrm{N})$ .
$\sigma\in \mathrm{A}\mathrm{u}\mathrm{t}(\mathbb{C})$ $f^{\sigma}$
$f^{\sigma}(z)= \sum_{m=0}^{\infty}c_{m}^{\sigma}\exp(2\pi\sqrt{-1}mz/N)$ $(N\in \mathrm{N})$
Fourier














$K$ : $F$ CM ( 2 )
$\rho$ : Gml(K/F) ( )
$\mathrm{a}:F$ ($K$ )
$X^{\mathrm{a}}:=\{x=(x_{v})_{v\in\bullet}|x_{v}\in X\}$
Aut(C) $\sim \mathrm{x}\bullet$ by $x^{\sigma}=y=(y_{v})_{v\in \mathrm{a}}$ where $y_{v\sigma}=x_{v}$ .
$\mathrm{Z}^{\mathrm{a}}$ : I $\sum_{v\in \mathrm{a}}\mathrm{Z}\cdot v$ $1:= \sum_{v\in \mathrm{a}}v$.
$\mathrm{e}_{\mathrm{a}}(x):=\exp(2\pi\sqrt{-1}\sum_{v\in \mathrm{a}}x_{v})$ for $x=(x_{v})_{v\in}$. $\in \mathbb{C}^{\mathrm{a}}$ .
$K$ $m$ skew-hermitian $R$ $(m=2q+n)$
$R=(\begin{array}{lll} \mathrm{l}_{q}-1_{q} S \end{array})$ $S=(\begin{array}{lll}s_{\mathrm{l}} \ddots s_{n}\end{array})$ ,
$s_{j}^{\rho}=-s_{j}(1\leq j\leq n)$, $\sqrt{-1}S$ $K$ definite
($K$ $m$ skew-hermitian $R$ $\sqrt{-1}R$ signa-
ture $(q, n+q)$ $(n+q, q)$
) $R$ unitary similitudes
$G^{(q,n)}(S, \Psi)$
$G^{(q,n)}(S, \Psi)(\mathrm{Q})=$ { $\gamma\in \mathrm{G}\mathrm{L}(m,K)|^{t}\gamma^{\rho}R\gamma=\nu(\gamma)R$ with $\nu(\gamma)\in F^{\mathrm{x}}$ }
$\Psi=(\Psi_{v})_{v\in \mathrm{a}}$ $K$ CM-type $v\in \mathrm{a}$ $\sqrt{-1}S^{\Psi_{v}}$
positive definite ( $b\in K$ $b^{\Psi}$ $(b^{\Psi_{v}})_{v\in \mathrm{a}}\in$
$\mathbb{C}^{\mathrm{a}}$ CM-type $K$ $\mathbb{C}^{\mathrm{a}}$ dense
) special unitary $G_{1}^{(q,\iota)}|(S, \Psi)$
$G_{1}^{(q,)}||(S, \Psi)(\mathrm{Q})=\{\gamma\in G^{(q,n)}(S, \Psi)(\mathrm{Q})|\nu(\gamma)=\det(\gamma)=1\}$
$\mathfrak{D}^{(q,n)}(S, \Psi)$
$\mathfrak{D}^{(q,n)}(S, \Psi)=\prod_{v\in \mathrm{a}}\{fv=(\begin{array}{l}z_{v}w_{v}\end{array})\in \mathbb{C}_{q}^{q+n}|z_{v}\in \mathbb{C}_{\frac{qq}{{}^{t}w_{v}}},w_{v}\in \mathbb{C}_{q}^{n}\sqrt{-1}(S^{\Psi_{v}}w_{v}+^{\overline{t}}’ z_{v}-z_{v})>0\}$
( $A$ $A$ $a$ $b$
$A_{b}^{a}$ ) $G^{(q,n)}(S, \Psi)(\mathbb{Q})$
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$3=(fv)_{v\in \mathrm{a}}=(\begin{array}{l}z_{v}w_{v}\end{array})\in \mathfrak{D}^{(q,n)}(S, \Psi)$ $\alpha=$
$(\begin{array}{lll}a_{1} b_{1} c_{1}a_{2} b_{2} c_{2}a_{3} b_{3} c_{3}\end{array})\in G^{(q,n)}(S, \Psi)(\mathbb{Q})$ (block $q$ $n$
$q$












$(\alpha\beta)(f)=\alpha(\beta(f))$ $\lambda_{v}(\alpha\beta, f)=\lambda_{v}(\alpha, \beta(f))\lambda_{v}(\beta,f)$ ,
$\mu_{v}(\alpha\beta, f)=\mu_{v}(\alpha, \beta(f))\mu_{v}(\beta,f)$




$\mathcal{M}_{k}^{(q,n)}(S, \Psi)(\Gamma)\text{ }$ union











$\mathbb{Z}$-lattice ( theta . $g(f,\cdot r)\not\equiv$
$0$ { $r$ $v\in \mathrm{a}$ semi-positive definite t $\mathrm{A}\mathrm{a}$
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) $\mathit{9}\ovalbox{\tt\small REJECT}’$) $(\mathbb{C};)^{1}$ hermitian form
$H_{r,S,l^{f}}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}*$
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$=\{g:(\mathbb{C}_{q}^{n})^{\wedge}arrow \mathbb{C}|g(w+l^{\Psi})=\exp(\pi H_{r,S,\Psi}(l^{\Psi},w+2^{-1}l^{\Psi}))g(w)g\mathrm{i}\mathrm{s}\mathrm{h}\mathrm{o}1\mathrm{o}\mathrm{m}\mathrm{o}\mathrm{r}\mathrm{p}\mathrm{h}\mathrm{i}\mathrm{c}\mathrm{o}\mathrm{n}(\mathbb{C}_{q}^{n})^{\bullet}\mathrm{a}\mathrm{n}\mathrm{d}\mathrm{f}\mathrm{o}\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{y}l\in L\mathrm{a}\mathrm{n}\mathrm{d}w\in(\mathbb{C}_{q}^{n})^{\mathrm{a}}\}$ .
$g\in \mathfrak{T}((\mathbb{C}_{q}^{n})^{\mathrm{a}}, L^{y}, H_{r,S,\Psi})$ $g_{*}$ ( )
$g_{*}(w)=\exp$ ( $- \frac{\pi}{2}H_{r,S,\Psi}$ ($w$ ,w))g(w). theta
$g_{*}(y^{\Psi}+l^{\Psi})=\exp(-\pi\sqrt{-1}\mathrm{R}_{K/\mathrm{O}}(^{t}l^{\rho}Ty))\cdot g_{*}(y^{\Psi})$
$(y\in K_{q}^{||}, l\in L)$ $K_{q}^{n}$
$\mathrm{Z}$-lattice $L_{1}$
sublattioe $L_{2}$ $g_{*}|_{L_{\overline{1}}}$ $L_{\overline{2}}$-
( )
$g_{*}(y^{\Psi})$ $y\in(K_{A})_{q}^{n}$ ($K_{A}$ $K$
mlele)
$K$ CM-type $\Psi$ $\sigma\in \mathrm{A}\mathrm{u}\mathrm{t}(\mathbb{C})$ [7] (
$[3],[1])$ $K$ idele class $g_{\Psi}(\sigma)\in K(/K^{\mathrm{x}}K_{\infty}^{\mathrm{x}}$
$C_{\Psi}(\mathbb{C})=\{(\sigma, \Psi,a)|\sigma\in \mathrm{A}\mathrm{u}\mathrm{t}(\mathbb{C}), a\in g_{\Psi}(\sigma)\}$
$(\sigma, \Psi,a)\in C_{\Psi}(\mathbb{C})$ $aa^{\rho}\in\chi(\sigma)F^{\mathrm{x}}F_{\infty}^{\mathrm{x}}$ $(\chi(\sigma)\in$
$\prod_{p}\mathrm{Z}_{p}^{\mathrm{x}}\subset \mathrm{Q}_{A}^{\mathrm{x}}$
$[\chi(\sigma)^{-1},\mathrm{Q}]=\sigma|_{\mathfrak{U}_{b}}$ )
$\iota(\sigma, a)\in F^{\mathrm{x}}$ $\chi(\sigma)/aa^{\rho}\in\iota(\sigma, a)F_{\infty}^{\mathrm{x}}$ $\Psi\sigma=\Psi$
$\sigma$ $\Psi$ reflex $K_{\Psi}^{*}$ $[b^{-1}, K_{\Psi}^{*}]=$
\sigma |K; ’ $b\in(K_{\Psi}^{*})_{A}^{\mathrm{x}}$ reflex norm $N_{\Psi}’$
$g_{\Psi}(\sigma)=N_{\Psi}’(b)K^{\mathrm{x}}K_{\infty}^{\mathrm{x}}$
$C_{\Psi}(\mathbb{C})$ theta Galois action
( [7] )
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$g\in \mathfrak{T}((\mathbb{C}_{q}^{n})^{\mathrm{a}}, L^{\Psi}, H_{r,S,\Psi})$ $(\sigma, \Psi, a)\in C_{\Psi}(\mathbb{C})$ [ $g^{(\sigma,\Psi,a)}\in$
$\mathfrak{T}((\mathbb{C}_{q}^{n})^{\mathrm{a}}, (aL)^{\Psi}$ ‘, $H_{r,\iota(\sigma,a)S,\Psi\sigma}$ )
$(g^{(\sigma,\Psi,a)})_{*}((ay)^{\Psi\sigma})=\{g_{*}(y^{\Psi})\}^{\sigma}$ for any $y\in K_{q}^{n}$
([7] ) $f\in \mathcal{M}_{k}^{(q,n)}(S, \Psi)$ Fourier-Jacobi (1.1)
$\text{ }$ $(\sigma, \Psi, a)\in C_{\Psi}(\mathbb{C})$ [ $f^{(\sigma,\Psi,a)}\in \mathcal{M}_{k^{\sigma}}^{(q,n)}(\iota(\sigma, a)S$
, $\Psi\sigma)$ Fourier-Jacobi
$f^{(\sigma,\Psi,a)}( \tilde{f})=\sum g_{(f,r)}^{(\sigma,\Psi,a)}(\tilde{w})\mathrm{e}_{\mathrm{a}}(\mathrm{t}\mathrm{r}(r^{\Psi\sigma}\tilde{z}))$
$(\tilde{s}=(\begin{array}{l}\tilde{z}\tilde{w}\end{array})=(\begin{array}{l}f\tilde{z}_{v}\tilde{w}_{v}\end{array})\in \mathfrak{D}^{(q,n)}(\iota(\sigma, a)S,$ $\Psi\sigma))$ .
2Nearly holomorphic Galois action
$U(2,1)$ $q=n=1$ 3 unitary




$\xi_{v}(f)=\xi_{v}^{(1,1)}(s, \Psi).(f)$ $=\sqrt{-1}(\begin{array}{ll}\overline{z_{v}}-z_{v} \overline{w_{v}}-w_{v} (s^{\Psi_{v}})^{-1}\end{array})$
$\alpha\in G^{(1,1)}(s, \Psi)(\mathbb{Q})$ ?
$\nu(\alpha)_{v}\xi_{v}(f)=$ ${}^{t}\lambda_{v}(\alpha,f)\xi_{v}(\alpha(f))\overline{\lambda_{v}(\alpha,f)}$,
$\nu(\alpha)_{v}\eta_{v}(f)=$ $\mu_{v}(\alpha, f)\eta_{v}(\alpha(f))\overline{\mu_{v}(\alpha,f)}$,
$\mathbb{C}$ $V$ $V$ $\mathfrak{D}^{(1,1)}(s, \Psi)$ $f$
$\mathrm{H}\mathrm{o}\mathrm{m}(\mathbb{C}_{1}^{2}, V)$ - $D_{v}f$ $\overline{D_{v}}f(v\in \mathrm{a})$





$v\in \mathrm{a}$ 2 C\mbox{\boldmath $\omega$}-
$r_{1,v}(f)$ $=r_{1,v}^{(1,1)}(s, \Psi)(f)=\sqrt{-1}\eta_{v}^{(1,1)}(s,\Psi)(f)^{-1}$ ,
$r_{2,v}(f)$ $=r_{2,\acute{v}}^{(11)}(s, \Psi)(f)=$ $-\sqrt{-1}s^{\Psi}’\overline{w_{v}}\eta_{v}^{(1,1)}(s,\Psi)(f)^{-1}$ ,
$\Gamma$ p=(pv)v\in a\in (N\cup {0} $k=(k_{v})_{v\in \mathrm{a}}\in \mathrm{Z}^{\mathrm{a}}$
$k$ nearly holomorphic
$N_{k}^{p}(\Gamma)$ $=M_{k’}^{(1,1)}(s, \Psi)(\Gamma)$
$=\{f\in C^{\infty}(\mathfrak{D}^{(1,1)}(s, \Psi))|f|_{k}\gamma=f\mathrm{f}\mathrm{o}\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{y}\gamma\in\Gamma(ffl_{v}^{+1})f=0\mathrm{f}\mathrm{o}\mathrm{r}\mathrm{e}\mathrm{a}\mathrm{c}\mathrm{h}v’\in \mathrm{a}\}$
$\Gamma$ $N_{k}^{p}(\Gamma)$
union $N_{k}^{p}=N_{k}^{p,(1,1)}(s, \Psi)$ $f\in N_{k}^{p,(1,1)}(s, \Psi)$
$f(f)=j_{1},j_{2} \in(\mathrm{N}\cup\{0\})\sum_{j_{1}+j_{2}\leq p}$. $c_{(fi1\dot{o}_{2})(f)}( \prod_{v\in \mathrm{a}}r_{1,v}(f)^{j_{1,*)}}\cdot(\prod_{v\in \mathrm{a}}r_{2,v}(f)^{j_{2}}\cdot,)$
$c(fi_{1\dot{O}2})$ $f$ 1
$\bigcup_{v\in \mathrm{a}}\{r_{1,v}, r_{2,v}\}$ 1 $r_{2,v}(f)=-s^{\Psi_{\mathrm{V}}}\overline{w_{v}}r_{1,v}(f)$
$f$
(2.1)
$f(f)=j \in(\mathrm{N}\cup\{0\})\sum_{0\leq j\leq p}.\sum_{0\leq m\in F}g_{(f_{1}j,m)}(w)\mathrm{e}_{\mathrm{a}}(mz)(\prod_{v\in \mathrm{a}}((\pi\sqrt{-1})^{-1}r_{1,v}^{(1,1)}(s, \Psi)(f))^{j_{\mathrm{r}}})$
(
$\text{ }$
$j\leq p$ $v\in \mathrm{a}$ $j_{v}\leq p_{v}$
$j_{1}+j_{2}\leq p$ ) Unipotent radical
$g_{(f_{\dot{\theta}},m)}$ nearly holomorphic theta
$K$ $\mathbb{Z}$-lattice $L$ $j=(j_{v})_{v\in \mathrm{a}}\in(\mathrm{N}\cup\{0\})^{\mathrm{a}}$
$\mathfrak{T}^{j}(\mathbb{C}^{\mathrm{a}}, L^{\Psi}, H_{m,s,\Psi})=$







$g\in \mathfrak{T}^{j}(\mathbb{C}^{\mathrm{a}}, L^{\Psi}, H_{m,s,\Psi})$ $g_{*}(y^{\Psi})$
$y\in K_{A}$
$g\in \mathfrak{T}^{p}(\mathbb{C}^{\mathrm{a}}, L^{\Psi}, H_{m,s,\Psi})$ $(\sigma, \Psi, a)\in C_{\Psi}(\mathbb{C})$
$g^{(\sigma,\Psi,a)}\in \mathfrak{T}^{p^{\sigma}}(\mathbb{C}^{\mathrm{a}}, (aL)^{\Psi\sigma},$ $H_{m,\iota(\sigma,a)\epsilon,\Psi\sigma})$ nearly
holomorphic theta
$(g^{(\sigma,\Psi,a)})_{*}((ay)^{\Psi\sigma})=\{g_{*}(y^{\Psi})\}^{\sigma}$ for each $y\in K$.
(2.1) $f\in N_{k}^{p,(1,1)}(s, \Psi)$ $(\sigma, \Psi, a)\in C_{\Psi}(\mathbb{C})$
$f^{(\sigma,\Psi,a)}\in N_{k^{\sigma}}^{p^{\sigma},(1,1)}(\iota(\sigma, a)s,$ $\Psi\sigma)$ nearly
holomorphic
$f^{(\sigma,\Psi,a)}( \tilde{f})=j\in(\mathrm{N}\cup\{0\})\sum_{0\leq j\leq p}.\sum_{0\leq m\in F}g_{(f_{\dot{\theta}},m)}^{(\sigma,\Psi,a)}(\tilde{w})\mathrm{e}_{\mathrm{a}}(m\tilde{z})$
$\cross\prod_{v\in \mathrm{a},(}((\pi\sqrt{-1})^{-1}r_{1,v\sigma}^{(1,1)}(\iota(\sigma, a)s,$
$\Psi\sigma)(\tilde{f}))^{j_{v}}$
$\tilde{f}=(\begin{array}{l}\tilde{z}\tilde{w}\end{array})\in \mathfrak{D}^{(1,1)}(\iota(\sigma, a)s,$ $\Psi\sigma))$ .
$v\in$ a $k_{v}\geq 5$ { $N_{k}^{p}$ $\mathcal{M}_{k}$
orthogonal projection $\mathfrak{U}$ ([8] \S 5 [6] \S 15 )
$f\in N_{k}^{p}$ $\mathfrak{U}f-f$ $k$ cusp form
0 Galois action $\mathfrak{U}$
$(\mathfrak{U}f)^{(\sigma,\Psi,a)}=\mathfrak{U}(f^{(\sigma,\Psi,a)})$ .
( $\mathfrak{U}$ ( $N_{k}^{p,(1,1)}(s, \Psi)$ $\mathcal{M}_{k}^{(1,1)}(s, \Psi)$ projection
$\mathfrak{U}$ $N_{k^{\sigma}}^{p^{\sigma},(1,1)}(\iota(\sigma, a)s,$ $\Psi\sigma)$ $\mathcal{M}_{k^{\sigma}}^{(1,1)}(\iota(\sigma, a)s,$ $\Psi\sigma)$ projection
)
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